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Abstract of JP2003085969 
PROBLEM TO BE SOLVED: To provide a high- 
density and large-capacity dielectric information 
device which constitutes SNDM capable of using 
a plurality of small-sized probes and records and 
reproduces information in fine areas of a 
dielectric by using the SNDM. SOLUTION: This 
device is provided with a plurality of 1st 
electrodes 14 which record information in fine 
areas of the dielectric 12 and a 2nd electrode 13 
which is provided to be opposite to the 1st 
electrodes 14 across the dielectric and grounded 
and an AC signal is applied to the 1st electrodes 
14 to read the information recorded in the fine 
areas of the dielectric thin film 12. The dielectric 
constant of the fine areas is determined by the 
polarization direction of the fine areas and the 
direction of an applied electric field and a 
resonance circuit including a capacitor Cs based 
upon the dielectric constant and an externally 
provided inductor L as elements causes an 
oscillator 20 to oscillate. The signal of the 
oscillator 20 is demodulated by an FM 
demodulator 21 and synchronously detected by a 
signal detector 22. To record information, a 
recording signal is applied to the 1st electrodes 
14 and the polarization direction is so determined 
as to correspond to the recording signal. 
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&!k^m-hzztzmtt&~mm2frh 5<r>^t 
tLt^-mzss&nmnm mm . 

[ m&l 7 3 ms5M 1 nWsnBCStt L t:WBb z 
JWtf 6 w t S: t f 4 2A^6W^ffLfr- 
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[00 02) 
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scar l tethnmwtffli t%bi> nvt> 4 . 
[ 0 0 0 5 ] ST. SffffSmMEINf££5tgH-4 

tftc s ^mx-imm^mt ixm^bz t c 
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*rfll&T4'f >?7?L. glCsa-CsnHyf 
?^L««K:»-?nT5«W*«fa»2 0. ?&$ig§2 0 
ii> 6 OffliftttEW 3 ittJHROT r «H"f 4 FMfliflff 

2 1 . FMflDSlfs 2 ia»fcoaOSfi*£X«fM-8£H 
15a-] 5n*fc««*fcffl»|fcJRoT1f«£?i£? 
6«*«!aiS2 2a-22n. 1 4 a~l 4 n 
Srffl ') <£ o iz LT»fiSfLit«fi 2 3 r & . 

[00 64] X«flW6£S 15a-15 n 1 4 
a~ 1 4 n (7)^il-e*U;:-f y ^ ? L a~L n LT 

wO««Rt:«BHt#tLT. &SS#tT8tfctit4fif* 

t UwtWAO. SMI 4 a-Hnhlll 3t» 
Eto&HflOfR 1 2 Wfil/NHlSCSSBIt* £ Mat 4 Z 
blzKch. 

[00 6 5 ] B-oT. E»L WfcKBttftoMEJKCfr 
i T v ^ S 4 fcAOf £11 til ISOlf £ £ ±> 

4 a - 1 4 nTttffi-f ft»»*#«W6Jfctf>«>3*«fl 

SSWESv^f/U^erfiSttl 4a~l 4 n Cx* EPflDf- 

'O-HHBKJSStH 4 a~l 4 n£>S«2t*JSI&&055fr4 
«««-*£3eafflrt*£S 1 5 a- 1 5 nCJ: DGttQ* 
fltfjru. rLT. wOioiSSSlg-fJE^Sl 5 a- 

[0066] Rigftisi*s# 1 1 mmmmmm± 
t>^E§mmzm-zs^t2n.frtfmn,#m 1 2 r$/t-tm 

Sl 3 iO^iC^A,^. CCT'fflJ/ltf^lt 1 4#>£> 
Iffi 1 3 £ |fi]*> ? U# #EJJ;f)D S fL/: t £ 8MMBttt»±T0) 

^EpjDSit^t siijim&^ffiPtiSrifc-r*. eft 



[0067] fttff^Tli. 8i#t 1 4*>fe»i 4,ixS3J 

tb£M.C s a-C s n<7)fIA*3Htl. B I, < lifJSBT 
4&S§I2 OliC^SfiC s a-C s nOffitCgoV.T 
afijg««#SHl:U diirftlt 4 CI TflWfcOSl* 

[0068] K8ffi^3££« 1 6 iiieifffl^ft^r 84 
U 5 a-1 5 n O^oEft^- 1 SS3 

*IT, IB»H*CS#tl 4 a-1 4 nfcttfc**U>. If) 

\>\ zixhmmix. otml wffittfs, 3>-t- 

fl-f t LT *»W«fll«?r #8'J L T H4f 4 ATA 
4. 

[0069] 1 7 a-1 7 nUEtMl^ 1 6 a- 
1 6 nCS«ff#X£ftl 5 a-1 5 n*»/b<OH*T* 
&4.£iSfr§-££*-t 4^AOt><7JT3!)4. SSaBK^S 
^Oieffft-tfSrO^tl 4 a-1 4 nn*tL?tl\,Z4 
>-^7^La-Ln5r^LTEpjD?il4[f^rffM-r 
4. 

[0 07 0] mt^S.! 8a-l SntiH^^. 
flv^SS 1 5 a- 1 5 n*>4><7)fi-§-£ . 
f4E»fi^«4«l 6*»<>Offl*«:S»tl 4 a-1 4 n 

izm ztxiko tzmtRt 4 . c commammacr) ij u 

MTA4. 

[007 1 ] t}]#i$iJffl!S3 1 9lia--fO»fMi7pTft 
fEr fiJ*x.Kl 1 8 a - 1 8 n r!Si*ff -f % 
#^.^ffl 1 8 a- 1 8 n fcX8S(l-*»£» 1 5 a - ] 5 

&m®mw. WM>®n, ztihzwmthc pur* 

4><t UfcS!l»!ilB?CSBRS<i7tHiffS:ai<b^, ^gc7) 
Mil, ffiftCSfcfe-tfS. 

[0072] 4 yftfLa-LnRVg&C a-Cn 
li. 3cciiff^^5l 1 5 a-1 5 n^ieUff^^ff 1 
6*»^>Offi^*f»j6S2 0O»fiC= : F*L?ifVa^(Ht 

»Kfflv*fc*iTHT. fOSKJDimUf = l/2s/ 
{ L ( a~n ) C ( a-n ) ) Z'hh. lit, Lli4 

y^^L (a~n) y-srify?., CligfiC 
(a-n) m-r^^^tt 4. ^sftftf-^^ 

USKhzfflST* 1 ), 9^2 0ft«JQtttt(iiGh 

zaST'3>4W. 1»:<0LC7 ^/^T^li+^l 
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i o o 7 3 ] ta . mm n asor^wcwcsaft 

[00 74 ] JfiSS2 0{;M ^fLtMCsa- 

c s r>rmi$,2tihpmme>m®mf 0 = 1/2 

w/" (LC) T-Hffi1-S. :t, Lfi-Y y^^LtfM 
CfigtC sa-Csn, MflSIt 1 4 

^^t-Ti. *SBt2 0MLta*L7tJ: Siz^yir?? 
La-Ln^SflCa-CntioTlt^WtiJ-BI 
*ftT v^to. ffl*^ft*C5HR8£tWtfc#Wi 
lofcfilifttfiK Iii(i*%Bjo^#^!(t©i 

[0075] i: T'gfi C a-Cnt SiSSfiO^SC 
m-ZBWli. t-f. SlCa-CnCOHt. 
ffl±S*Csa-CsntJt«LT+*t*&<. 4 
fc. S?'J}git(3^oT^oC7)T-g4C s a— C s 

C s a~C s n tMW«CA**«. JJiit^ffitJ: 0 . 01 

*. timmmtfmaw ynvz^xz o&ims. t % 

SSDSr^lC s a~C s n(7>^kflJELTtt?£t&C: 
[0076] FMfJ[|SSI2 1(i^iCsa-Csn<7)Sai) 

[0077] ft^$iiiSi2 2 a~2 2 n tt±» LfcFHa 
W82 10»fc<oaW»*a><b. XSflW6£*Rl 5 a 
-1 5 n k LT, «S8M». IPo. 

iSSk HJffir k I Z k Tt0)m®$W&ftt*ftzmiS 
/ N itTftM. I X JR 0 tilt ,1 k * { T'£ h . W . fliWOffiffi 

[0078] US 2 3 tig] 3 (Zjjrf <£ 0 CJSit 1 4 a- 

ftss 2 o TM&ztitz&mism.frtfmi 1 4 

^iSmftWSM^OiJS/hggC sriiiSUTT-^ffll 
& r-f & i>«T'£ftffffiS^#«®ffirfflv>T 1) J: 

[ 0 0 7 9 ] <xt . 4m»)B<offi«(4cffi«aaE 1 «oie 



[ 0 0 8 0 ] Sf. {mfflftgli 1 9 SrUff 
BfcLTISftSii-i.Ikfct&sF'ti. IE«m-¥»feSl 
6 tiieiS-f^ B£U *4)iaM#l;ttD*l|] 
7T$a<I-t»fe8l 5a>(s<0£aff#kSB*ft. fl) 

/.swspi 9m\mzxmmm^mm^n.. is? 

?#La-Lnfc^LT»#H4a^l 4 nCEpjoSft 
S. £PtoSilSiR1IttI5»8ttl 1WIS1 3 k 881 
14 fc «IBC: «JW£ t . ffiVS Cft 4 ft T ^ & mttffi 

[00813 tmt ixa±.&irzztThhfi\ m 

k mizW±f h . »t:lSH*fiE*K:lTteiiT \ »4 

wta^ 6 . JbSJS Lit J: 3 1 LTIEftS <i 1 1 »a« 
ftSSCJS t TSfiC s «df + ; f y 9 i "J . Z0) 

sic s t ^ ^ l 1 mmmt Lx&tsmE 
mmmmx-m.^ 2 0 immti . 2 0 *> 

4,aj^ ?ftl»StC s 053efcCttJGLTSEHS$ ftst«4J 
»iPM'aMS2 1 TaW3ilAMg^{=£SiS.ft6. ; 
«AM«#(iiIf«!ajS2 2fc:X*Sft. I£«ifl 
^CSft LfcXKflW- 1 A^SftT . Rfflttjfe*sff*)ft 
4. ^ft^iO. *flS#H 4 a-l 4 b(I«tOS*3i4 

[ 0 0 s 2 ] *fc, *mmB<»mw.mm&w 1 «n 

iSfii: LTe^MPtooTttBB'ffc. 
[ 0 0 8 3 ] t-f. miWVm l 9S:«^LTS4g 

m.t ixm^^hztz^th. 3saffi^-^?ii 
5*>^oxa«^3Wjj«^jaii sccA*$fti>. m 
mim.\ Biimtsmui 9m\mz^r>^.m^ 

tf&aZtl. Wy/^^La-LnS-^LTSil+l 4 a 
-14b(c£pjD$ft5. EWO$ft^k!^ftI£i«l 

i <om® 1 3 1 s^ti4 1 emzxiwm. t . t mt?^ 

t . WWWKliiT ir » & l 2 <o»/hffl«<?) 

o. zcn^&cstA y???L tirm&mm tixt 
L>mmnmmmx-%.m£ 2 0 u«sr * . »s 

5s2 0*>t,aiil$ft^gftC s^S!ifc(z^JELTS;il^ 
ft^fl# tiFMHP8 2 1 TIMIStlAMflW-CJEiS* 
ftS. I«AM«-ttt«*WS«2 2fcA*S*l, 4 
fc, ieiM-fCML7t;xafl-tiA^$ftT. RNm 
m^htih. CftCiO. «SW1 4 a-l 4 biiie 
&£ftT^I>1fl8££*#KLTII£*ftiil2l$fti>.. 
[0 084 J«t, S#«iajSWR»J«!a6{=ftSft6D 

»B^?St:fflv^fti,^S{i;wD -y 7 4 yryrrMh 
zii±%^ztm&wziti r )X'hh. 

[ 008 5 3 D 7 7'( >'T>-7'5(2, 04H^:-f «t -3 
C A^SbtT 1 . T 2 fc . tiM8 5 1k, mW£ 
5 2k. |5]1S#IS£5 3 . 54k. 90S^11SI 55k. 
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JMWiTJ>&a£»5 6. 5 7k. &taak7<W5 
8. 59k. &7WT3. T4fcK:J;-5THIfl&3*l 
i>. 

[0086} HMftSltt. A**FT 1 t^LTTJ] 
Sil6HWl'*tlWll,TWffl#E»5 3 fciWrf 4. 
Rffi#E»5 3l4. M3tofUWI#*Nffi#EL? 

ffl^s 5 6 k a^it 5 7 t-f±j & . . mmm% 

5 2tt. A*t|ffT2fcrtLT;jji$ilrt:»IMI# (H 
1 <»35SE<f ) £ MMlzmi I X iHjffl^-EH 5 4 tciti 
73*4. |s]lf#Efs5 4(4. aSeSgB85 2*»/9{t7JS 
*l4£»fI#*:|5]fflTaELTg£S5 7 t%m$tt% 
5 5Caj**6. 90j£f?ffl§§55(4. Smft#rg2£ft 
^•f>JS»»£fcnT 9 OKEWffl LT££S 5 6 CHJ 
7J*4 . »£H5 614. aWit^t 9 OflE^tt»ffl*il 
LTS*U MEfllM*«>JllttftJ: 

L TffiSMiS 7 5 8 iz ffiTi-f 4 . ffit&Iifi 7 
-f vu^ 5 8*4, A7]S*i£a-&SW)iI^-5*>(?5lSail 
*«)*fciiaS*-Caj*IIFT3fc:{B*WEVait!iJ 
73*4. ffi£»5 714. »fi^taW«-9t tJRJILL 

7 -f 5 9iZttl77*4. ffii8iljfl7 -r A'? 5 9*4. A 
73 * il 4 mte&n ff -to -j % oMM&^crtfr £ m& $ it 
TttJ^«^T4taj*«EVa2taj^*i. 
[00 87] ;it, fitSaj87<;^5 8*>4>aj*S 
ft*«EValli. ^[W9O0&W#ffl3*lT« 

isft-t t $ n b cox- . fleam* t fiies2?ft-t 
cofficommztbtbt, mx-mztii. tnmt 

C. 06«aja7^;l'^5 9*»/5>aj*Sil41flEVa2 
(4. *2T*S*16. 
[0088] 

[ft 1 ] Va 1 = | Va | -sin* 
[ft 2] Va2= I Va | ■cos* 

art. z z x±& itzi o t,zfiSf$Lztitzm*®$%zmi 
4ft«#img£i i nanx . m%#con>mmzm\\ 

bmh-4. 

[0089] mmmmmw 1 tanx , ®mwm>h 

muz. xffilt-t^Hl 5(;4oT^ff l 4 km® l 
3 eora jfeft f p <TilLW&X%b?cSME: v P *• Epfln 
*4i . «^Jv»«t:llE3Ea[«EVpoSI|fc:lt0!L3t 
E]&ft f p r W* SjE5tiS!W3cSS«ff E p vft&t 4 . 

ssatffv P i saw#E p(4. » 3T-«sft.4a«8 

»wp2rfflV^T»4t»5T**it* f f*4.iCT 
V p 0 ttXSMLE V P OSHTfc 0 , E p 0 (43OT? 3 r E 

[0090] 



[ft3] WP = 27T f p 

tft4 ] V p = V p 0 coswp 
[ft 5 ] E p =E p 0 coswp 

4 ft: - XiS^JE V P r EH7JD Lfc k * <0»/hffil*ot5SW 

2 fc3&OBWWSE 3 k4ft£>f8S^E<, &JS^4i& 
0Dft6TSI?ft4. 
[0091] 

[ft 6] Et=E 2 T£ 3 E P T (1/2) c 4 E P 2 
££T\ ft6(4OT^i ') izm< Zt#?$ & . Rttft- 
KHJf-fc EpjJD Lfc k & Wl^m^m^Sgt «-frr fft 
•r'ftD . E k LT . l»«*0*tHW»afc 0 4>*i 

U. HtUT, ffflB1E*SJSDk1E^Ekl*lgBxW 

E. dU. dHfc*4fc, &«»7k»8«IR,{*#«9 
4o. 

[0092] 

[ft7J dU=EdD 

[ft8] H=U-ED 

J^LkOft7tft8*^^dH(4, <XO»9r«Sn 
4. t^ot, im^JED(4ftl 0T«Sfli. 
[0093] 

[ft9] d H = -D d E 
[ftl 0] D=-5H/9E 

4»03iSTx-7-Mra*l.k . imfi^xx^/Ut-- 
H*4»«ftl lT-4X.^>fL4. 
[0094 ] 

[ftl 1 ] H = (l/2)(<92H/5E2) 0 E 2 + (l/6) (53H/ 
<?E 3 ) 0 E 3 +(l/24)(<? 4 H/<?E ( )oE' 

ICT; 0ii*:or|{4. ll^E = 0T«*ze^^ixi.x^ 
^-SrOfctiitCJ: 00k Ufc. 4^c. 1&<0JS 
14. = 0T«mffiKD = 0 IZKch Z k k ft 1 0 1 
frhOlzttb. £tz. ftl Ohft 1 lrt'fclBsefflKD 
(4. <X<0»1 2X'&Ztl&. 
[0095] 

[ftl 2] D = -(52H/^E 2 ) 0 E-(l/2)(o»3H/5E 
3 )oE 2 -(l/6)(<? 4 H/(9E 4 )oE 3 =£ 2 E + (l /2)e 3 
E2+(1/6)£,E S 

:;t. 

[0096 ] 

[ftl 3] -( < ?2H/5E2) 0 =e 2 

[ftl4] -(53H/5E3) 0 =e 3 

[ftl 5} -(5 4 H/5EM 0 =£,kLTv^. JiLh<7; 
:tM, l^xy^^f-Hrf— 5-SBflUck 
^£0.2 »^3BBBfiMSItt;»E Uz e 2 1 2 fc«HS*$ t 
of V , 3 WWSW^ft icJtfo U:£ 3 r 3 «<^{«¥ t 
4 KaOfflffiftCftR; U:e,r4 <X<7}»|«V t 
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r D p fc LX . Wie«^WrA ECStJG l,£«>NtJI!E 
KSrADfctifc. Si 2fi<frOftl 6 OJ: •McSUrf 

[00 97] 

[St 1 6) Dp + AD = e,(Ep + AE) + (l/2)e 
■j(Ep+AE)*+(l/6)e,(Ep + AE)» 

zzx\ WMm&Dpit, K<m\ ixmti. *Jtx 

Stlllr E p KJttt U t ft'Mff A E ii+tf'h* i *>T\ 
( A E ) 2 1 ( A E ) 3 r ttfllii 0 fc jg(R-f S J2 fc * { T'# . 
Rl 7*)«2JJI?>ADIiRl 80ioCC*i>tCt^T 
#4. 

[ 0 0 98} 

[ftl 7] D P = e2Ep + (l/2)£ 3 Ep 2 + (l/6) 
£ 4 Ep 3 

[St 1 S] AD=e 2 AE+£ 3 EpAE + (l/2)e ( E 
P ! AE = {£ ! + £ 3 E P + (l/2)£,Ep!)AE = £t 
A E 

AEClot 4 ft'MlRafS A D «9ia*)it0l«8R 
£ tfc Lra6Sr#<ik3&tT'&6. tn. 3&nim 

m e 3 li , m iziz&xr. e p <m % t p w m « # r 

U(6]#*§£fc; X^#Ep«ffl£fc#ffiP0)|6]4#>'2: 
#*§£i:T\ Et*>mt4. 4^R6t:foOT4 

[ 0 0 9 9 ] 4£ . M2J3Ift 1 4 1 3 fc fcj: o t 

»E»siifc«E«'jvBB«wi*-r4s*c8{i. mmm 

£ t tiUW $ d fc £1+1 4 OftJS 
SCOSa fc i: i o T & 4 1> lEOS ft C e fc ft 6 £ 

[0 100] 

[ftl 9} Cs=Ce(l/d)(e 2 +£jE P +(l/2)e, 
E P 2} 

ftl 9T*3*l4g*C sii, K^ft2 0T-S? 
ft&SlC 0 fc&Oft2 IT'SSft&gfiSftfiACr 
ffl^it»22»J: oCH-Tit#T*6. g 
fiC 0 (i. 3E8SWiEVp*fEpi)DSiiTv^vit*«)»t 
1 4fcttffil 3fc. 4 fcHSEi 3fc£J:oT8lK 

ACti. S3BtEVpt9*Ufct*«8jiC 0 *»fe«) 

[0101] 

[ft20] C 0 = Ce(l/d)e 2 

[ft21]AC = Ce (1/d) { e 3 Ep+(l/2)e,E 



pM 

[ft22] Cs=C 0 + AC 

T . £ 4, t:ft 2 3 £ ft 6 8flR«D&« Sr ffl I >TS 
»tfct. ACIi»24<»)J:?C«-rwfc*«-C'&i. 
[0102] 

[ft2 3] cos 2 (up- t)= U+cos(2wp • t)}/2 
[ft24] AC=Ce(l/d)!e 4 Ep 0 2 /4+£ 3 Ep 0 cos 
(up - t) + (e,Ep„2/4)cos(2a>p- t)} 
IC, »24tt. &<7)ft2 5fcft2 6fcft2 7TSI*ia 
68«Sft*AC t . AC,, AC,«rfflUTft2 8^J: 
5 C»S » i i i t # 5 T"£ 4. g£SML& A C 

,tt. 4a«3RWc,t3aE8nWEpOJHIEp,OT2 

«Hfc*AC,tt, 3iJW>rc«¥e 3 fc3SE«ff.Ep«fi 

T3SSttC3Efc-fftS*SHfc*T*A&. 4fc. SftSMt 
lAC,(i. 4»WiSie^e 4 t3c8SlflEpO«*SEp 

Lx-Rm^tthQ&'&mx'hh. 

[0103] 

[ft2 5] ACj = Ce(l/d)(e 4 E Po V4) 
[ft2 6] AC 3 =Ce(l/d)£ 3 Ep 0 cos(a)p- t) 
[ft27] AC, =Ce(l/d)(£ 4 Ep 0 V4)cos(2o)p- 
t) 

[ft28] AC=AC 2 +AC 3 + AC 4 

-t. wcst-fv^^Lttiaewji^fci-cfta 

E]»&»l£U iraELC*fiigBO*jBJSI«» f icii. 
&fcOT«k 0 tltt^ft 2 9 TSlSftS . 
[0104] 

[R2 9] fic-l/<2»V(L-- Cs)}«l/12*-/"IL ■ 
(C 0 + AC)}] 

ft2 6C*5»tic3Ep,t»27(2*Jlt*fi, E 
P,V4ti, 2*W«l*C|tt^T+^^SV>«)T. 
ft2 0tft2 1 i0C0»AC*Sfi£0io. tKoT. ft 
2 9£ft 3 0T«Sil*ifi«WS:fflv^»* JU A 4 t , 

[0105] 

[ft3 0] ^(H-AC/C 0 ) = (1 + AC/C 0 )- 1/2^1- 
(1/2)(AC/C 0 ) 

[S3 1 3 AC/C 0 =-2Af LC /fi. c 

HESiC s ^gS-ftfiACl-Jt^JLTSl/llitftS: 
ftlAf lc «»ta!fl:'t4. ^^T, 81312 0(i. urte 
ASJIJIflft f u fc I s ! t JBSSRTft 6*S««» f osc 5r 
¥-r**««#«:*S Lt8* LT F MfSHlJI 2 1 (CiU 
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[oio6]*^. ±5B(7)<t oizm&.mta.Aci,t. 3 

X<vm%m e 3 k E P oiitsE P 0 citffil? 
Hr^T L^o^ig® w P r £ L,T3»WC3MtT 
iSHfciACji. 4<X<?)|g^£ 4 t^cS^| B r Ep^ 
«Ep 0 O2*t-:JtflW4»««:*L. fio£JD&jiS!2 

pO»fiEp 0 llJtfl»f4fi*BS:WL, 
Sfccop. EP^jg^jRf prfi-f ©fI-fS3k, 4<Jc<0SS 
£ 4 k 3ciK«#E p (7)S«E P 0 CO 2 JRCJtWt &S 
fi.o3j«:2<»p, ap*>flttR2 f P«r* 

(IfKi. jM-S303fiHfc. f!^S40fj|l(;:}tf5>J-f 
[0107] f*iEFM«H8 2 1 }±, mEMim^z F 
M &mm I X . 3 &<7)!8i;=£ e 3 1 xgftljL E p <7)1 

■Ep 0 cjt«W6«i^irL. loMfpm 

P 0 ^2*(lJtff!lTi>^«S5:*U. J.oJf]i£&2f p£ 
JSmritSWjti. 

[ 0 1 08) D»/^^y7yr5(Ifc^T. gt£$f56 
tt. «M3$ftfcft£Hffl#E3ftfc-:froaaWi#k - 

tt»s$8 ft . j.o 9 o jg^ffi $ titzmmtm 1 1 mn 
i x l . miaaawi^o t msastwinn 

tt^#0$^l«Wa?fc*!Mj«flE I v a I s i n 
<^**^T3l;:tWrfS. ?g-&3i57li, |§) 

ffl^E sft^fl^otifift^ k ja^MJB zixtzsmm 
{t^mm<vmtm<?>mmiithmt,z%& i 

X . ffittjffliS7 ^;U^5 9Ctt3^U. ffiSaI3&7-Ok? 
5 9(2. fi^<7)fi-f<09*>OBSE«#rjl5Saj^1BE 
I Va I c o s </.^5-JB J f-T4t-tU*-ri.. 
[0 1 09) C.I t. fl4S3ttmE£Wl4affl»8; 
f pr^t&ft-fTfcaWT'. flie^fs5 8tfliezi 

*«5 7(i^ft^ft, measwft^kJiittftf p**t 
h it* s 3 1 z mn l t a& u t * c a can 

aj*«5 I Va I s i n<*>kffi7J!|EI Va I 
c o s <&5rffi7rf fiPotiJ^lEValktiJ^SffV 
a2(2ffiffim <*> k 3 ttOiglSJp e 3 <-*f{5 UcHElZ Kc 

i. zzx-mz, swm^mcstfg&x'h-ox , a. 
■oEvmvtziztt, mefrhvihfrKioiz. ®& 
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